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ABSTRACT 
 
 Inadequate health literacy affects 9 out of 10 English speaking Americans 
creating substantial barriers that contribute to disparities within the health care 
context. In adults, health illiteracy is associated with increased emergency room 
visits and difficulty managing chronic disease. While this relationship is 
established for adults, the effect on pediatric patients is not well studied. Through 
review of currently published studies, this thesis will examine the hypothesis that 
low parental health literacy increases adverse outcomes in children. Gaining a 
better understanding of this relationship will illuminate the necessity for 
supportive programs to supplement patient care. Lack of a cohesive definition 
and measuring tool of health literacy are pivotal aspects of the current challenges 
in this field of research. Ultimately, discussion and collaboration amongst health 
care professionals, policy makers, organizations, patients and communities will 
lead to advancements to reduce health illiteracy in caregivers creating healthier 
futures for American children. 
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INTRODUCTION 
Dr. Sharmeel Wasan is a stellar gastroenterologist at Boston Medical 
Center. Dr. Wasan completed her medical degree in New York City and her 
residency in Maryland and Boston. Among many other things, Dr. Wasan is a 
lecturer at Boston University School of Medicine. During the break at one of her 
nutrition lectures, Dr. Wasan spoke candidly about the lack of nutritional 
education and knowledge among many patients at Boston Medical Center 
(BMC). She shared a personal anecdote about one patient in particular.  
Dr. Wasan explained that one of her patients was unhealthy and had poor 
eating habits. She suggested that her patient make better choices by switching 
from drinking full fat milk to something with less fat, even reducing down to half 
the fat. When the patient came back for her appointment two months later, she 
had gained a noticeable amount of weight. When Dr. Wasan asked her what 
happened she replied, “I’m not sure. I took your advice about the milk and started 
drinking half and half.”  
This anecdote illustrates how a physician’s treatment can be 
misinterpreted or misunderstood and cause unintentional health outcomes for the 
patient. In this case, a lack of oral comprehension impeded the level of care Dr. 
Wasan was able to provide for her patient. This highlights the need for physicians 
and health care professionals to consider and address the more basic skills and 
abilities of their patients because they underlie that patient’s ability to make 
healthy choices.  
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General literacy impacts many of a patient’s basic skills and if low literacy 
levels are overlooked, patients may have a more difficult time achieving healthy 
lifestyles. Within the health care context, the problem of low literacy and adverse 
health outcomes has become an important topic in the field of health literacy.  
Literacy provides an individual with the ability to understand and 
communicate information. Literacy includes a set of skills including the ability to 
read, write, speak, comprehend speech, and perform basic math tasks (Taber, 
1987). Health literacy takes these skills and addresses the patient’s ability to use 
them within the health care context. For example, a patient’s capability to read a 
medication label and determine the correct dose would require health literacy 
skills. To elaborate on this example, that patient’s ability to then adjust that dose 
to suit the needs of a younger patient or heavier patient would also require health 
literacy skills because this operation requires the knowledge that medication 
changes with weight and age.  
The Institute of Medicine’s (IM) book, Health Literacy: A Prescription to 
End Confusion (2005), cohesively illustrates the relationship between literacy in 
general and health literacy. Figure 1 shows literacy as the foundation of health 
literacy and the active mediator between an individual and the health context 
(Institute of Medicine (U.S.), 2004). Furthermore, the individual’s health literacy 
within the medical context affects outcomes and costs.  
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Figure 1. A Conceptualization of Health Literacy. Current views place literacy 
as the foundation of health literacy, health context and individuals as factors that 
affect this concept and health outcomes and costs as things affected by this 
concept. Figure taken from the Institute of Medicine’s Health Literacy: A 
Prescription to End Confusion, 2004. 
 
Although not entirely cohesive, the definition of health literacy commonly 
cited in current studies is the operational definition used by the U.S. Department 
of Health and Human Services (HHS):  
The degree to which individuals have the capacity to obtain,  
process, and understand basic health information and services  
needed to make appropriate health decisions (Institute of Medicine 
(U.S.), 2004). 
 
Since health literacy involves an individual’s basic skills, the problems 
associated with low health literacy are a public health concern rather than just a 
physician or health care provider’s concern. Issues of health literacy have been 
placed on the back burner because they are complex, they are hard to evaluate 
and they are hard to control. That does not mean, however, that they are 
unimportant. 
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Advances in health care like the Affordable Care Act bring hope to the 
medical field. In countries as rich in diversity and as populated as America, it may 
be fair to say that some form of health disparity will always exist. However, it 
seems that where state of the art research has made leaps and bounds for many 
chronic diseases, the developed world has failed to reduce unfair and persistent 
inequalities. The quality of care provided and the access to care of many 
disadvantaged populations has improved, but reduction in health disparity has 
not matched these improvements (Natale-Pereira, Enard, Nevarez, & Jones, 
2011). The changes and interventions enacted over the past several years to 
address health disparity are missing something. 
Health information is presented in a way that is unusable by many 
Americans because of low health literacy (Institute of Medicine (U.S.), 2004). 
Hence, a focus on this issue will be one of the ways to create sustainable 
changes and reduce overall health disparity.  
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BACKGROUND INFORMATION 
Data collected over the last several years illustrates the association 
between low health literacy skills and poor health outcomes. The importance of 
addressing health literacy is highlighted in a paper by Parker, Wolf and Kirsch 
who warn that if nothing is done about this issue, America will face an epidemic 
of limited health literacy that will negatively impact the health care system 
(Parker, Wolf, & Kirsch, 2008).  
The year 2010 was the first time the United States health objectives 
included a focus on health literacy (Department of Health and Human Services, 
2000). The current National Action Plan to Improve Health Literacy illustrates the 
effort to engage the entire health care system including organizations, policy 
makers, communities, individuals and families to combat the issues of health 
literacy. At the Action Plan’s foundation are the principles that everyone has the 
right to health information enabling them to make healthy decisions, and that 
health services should be provided in a way that are beneficial to health 
outcomes (Department of Health and Human Services (U.S.), 2010). The Action 
Plan outlines seven goals and strategies for improving health literacy:  
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Table 1. National Action Plan Goals. An overview of the current goals 
established by the National Action Plan to combat low health literacy. Table 
compiled from Department of Health and Human Services (U.S.), 2010. 
Goal Description 
1 Create and distribute health and safety information that is accessible 
and accurate 
2 Promote changes that improve health information, communication, 
informed decision making and access to health services 
3 Include accurate, standards-based, and developmentally appropriate 
health and science information in education curriculum from 
elementary school to university 
4 Support local efforts to provide adult education, English language 
instruction and culturally appropriate health information in the 
community 
5 Build partnerships, change policies and develop guidance 
6 Increase basic research and the development, implementation, and 
evaluation of interventions concerning health literacy 
7 Increase the use and distribution of evidence based health literacy 
practices and interventions 
 
The Action Plan is enacted to create a society that: provides everyone 
with access to accurate and actionable health information, that delivers person 
centered health information and services, and supports lifelong learning to 
promote good health (Department of Health and Human Services (U.S.), 2010). 
Goals six and seven illustrate the necessity to further develop this new field 
through scientific research, which has begun to steadily gain momentum over the 
last several years. 
Specific Aims & Objectives:  
Low health literacy is associated with increased emergency room visits, 
difficulty managing chronic disease and lack of coherence (Institute of Medicine 
(U.S.), 2004). While the status of this field calls for more research and 
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development, this thesis will examine the current research, the existing goals of 
the field and future directions. The aim is to illustrate that low health literacy is 
one of the factors contributing to the health care disparities that remain in spite of 
many other improvements. Policies are in place to provide equal opportunity for 
all patients regardless of race, socioeconomic status, or gender to access and be 
treated by a physician. However, these improvements will be wasted without 
reform at the level of health literacy because these patients must have the ability 
to use the care effectively. Patients must have adequate fundamental skills 
before progress can be made towards better health outcomes for all.  
The definition of health literacy includes the health context. For example, 
from a pediatric perspective the parent’s ability to make decisions about their 
child’s health adds a different context than the ability to make a decision for their 
own health. Addressing the fact that low adult health literacy can have different 
implications within different contexts is important. This thesis will therefore, place 
a special focus on caregiver health literacy and pediatric health outcomes 
because the relationship is not well established (Sanders, Thompson, & 
Wilkinson, 2007).The hypothesis that low parental health literacy increases 
adverse outcomes in pediatric patients will be examined through review of 
currently published studies.  
The topic of health literacy is also a popular subject for discussion in 
public policy. As outlined by the goals of the National Action Plan, there is a push 
to develop interventions that will support society’s health literacy and therefore 
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improve health outcomes for all. A clearer picture and understanding of how low 
health literacy effects pediatric health outcomes will illustrate possible points 
such interventions can be enacted. 
History of Health Literacy: 
The first time the term “health literacy” appeared in the literature it referred 
to minimum health education standards in the USA (Speros, 2005). Although 
literacy, along with socioeconomic status, age and ethnicity, was always thought 
to effect health outcomes, health literacy did not appear frequently in literature 
until the late 1990s. Since health literacy defines a set of skills and abilities, it is a 
dynamic concept that has evolved and changed dramatically since the initial 
discourse.  
Illustrated Figure 1, literacy is where the field began. A study was done to 
test the general literacy of patients within a medical realm (Davis et al., 1994). 
Patient comprehension of informational materials within the clinic, like 
vaccination pamphlets, was assessed through a questionnaire (Davis et al., 
1994). This study illustrated that, despite a self-reported level of adequate 
reading ability, many patients were unable to understand information in the clinic. 
Since this study tested within the health care context, it is considered here as 
part of the initial discourse on health literacy.  
Health literacy was eventually distinguished from literacy in general 
because it was important to qualify the functional aspect of the HHS definition, 
that is a patient’s ability to make decisions and take action within the medical 
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field that will exert an influence on health outcomes. The process to determine a 
functional definition began with a study in 1992 by Mark Williams (Williams MV et 
al., 1995). This team of researchers found weaknesses in previous studies that 
attempted to study health literacy because they focused mostly on general 
literacy. Williams conducted the study in two public hospitals with the goal of 
defining a functional ability (Williams MV et al., 1995). This study addressed a 
patient’s skills to perform tasks within the health care environment. Patients were 
given directions on how to take medication on an empty stomach, they were 
asked to read a consent form, and asked about when their next appointment 
would be scheduled (Williams MV et al., 1995). Illustrated through test questions, 
many patients misunderstood the directions they were given (Williams MV, 
1995). Williams et al concluded that the majority of patients in the study had 
inadequate functional health literacy, creating a possible barrier for those patients 
in receiving high quality health care (Williams MV et al., 1995). William’s paper 
was also the beginning of the operational definition that has now evolved into the 
multi-faceted HHS definition.   
Conceptualizing Health Literacy:  
 Stated in this thesis and illustrated through exposure to various studies on 
health literacy, there are many difficulties within this field because of the complex 
skills and abilities that define health literacy. Furthermore, because this research 
is new, the relationship between health literacy, health outcomes, knowledge and 
utilization of health care resources is unclear. Therefore, as the scope of this 
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research has broadened, the concept of health literacy has come to mean 
something different for various researchers and audiences (Baker, 2006). The IM 
illustrated that one of the main goals for this field would be to face these 
fundamental challenges (Institute of Medicine (U.S.), 2004). In light of this, David 
Baker published a paper in 2006 to clarify the concept of health literacy, the 
factors that affect it, and how the factors influence health outcomes (Baker, 
2006). Baker’s intention in addressing the existing challenges was to make 
strides in achieving a shared terminology for the field (Baker, 2006).  
 
 
Figure 2. Conceptualization of Health Literacy. Baker’s model of health 
literacy to try and clarify the concept. Figure taken from Baker, 2006.  
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 The first domain in Figure 2 is “Individual Capacity” which includes the set 
of resources a person has to handle health information. In this model, these 
resources are reading fluency, and prior knowledge of health and health care 
information (Baker, 2006). The latter is influenced by exposure to the health care 
system. An individual’s capacity is at the foundation of their health literacy.  
 The second domain in Baker’s model is “Health Literacy” which includes 
print and oral literacy strictly within the health care context. These two abilities 
depend on the skills from the first domain. Health related print and oral literacy 
depend on the difficulty of the information being presented in the health care 
context (Baker, 2006). By developing this information, public policy and the 
health care system can influence an individual’s health literacy.   
 Finally, the flow chart illustrates that health literacy is only one of the many 
factors that leads to knowledge, attitudes, self-efficacy and health behaviors 
(Baker, 2006). Culture, society and other barriers, like access to care, can also 
influence behaviors and ultimately, will influence a patient’s health outcome. 
Baker’s work creates an illustration of the dynamic nature of health literacy and 
the multitude of factors that are involved in this area of research.  
 
Prevalence of Low Health Literacy: 
 The National Assessment of Adult Literacy (NAAL) measures literacy 
among adults and according to the 2003 study, the percentage of Americans with 
limited literacy skills has not improved over the last decade (“The Health Literacy 
of America’s Adults,” 2006). The NAAL also conducted a survey on health 
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literacy specifically and found that limited health literacy is a substantial problem 
among Americans affecting nearly 9 out of 10 English speaking adults 
(Department of Health and Human Services (U.S.), 2010). Since health contexts 
are often confusing and demanding, it is not surprising that health illiteracy is 
more prevalent than general illiteracy.   
In the NAAL’s assessment, tasks to measure literacy concerned three 
disciplines within health care: clinical, prevention and navigation of the health 
care system. The tool used evaluated the subject’s skills for understanding the 
information and the services provided in the health care field. Depending on the 
raw score from the test, subjects were placed into one of four categories of 
health literacy: Proficient, Intermediate, Basic, and Below Basic, illustrated in 
Table 2.  
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Table 2. Literacy Levels. Illustrates what is required of individuals at each level 
of health literacy as established by the National Assessment of Adult Literacy. 
Table taken from “The Health Literacy of America’s Adults,” 2006.  
 
 
Most of the adult population (53 percent) were reported to have an 
intermediate level of health literacy. Of the remaining subjects, 22 percent had 
basic, 14 percent had below basic and 12 percent had proficient health literacy 
(“The Health Literacy of America’s Adults,” 2006). 
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Figure 3. Adult Health Literacy Level. Illustrates the stratification of America’s 
adults into the various levels of health literacy. Figure taken from “The Health 
Literacy of America’s Adults,” 2006. 
 
To complete the picture of health literacy, this publication included 
evaluation of other demographics. Overall, women had higher scores than men, 
but only by a slim margin. People of White and Asian/Pacific Islander descent 
scored higher on the health literacy scale than people of Black, Hispanic, 
American Indian/Alaska Native and Multiracial descent, Figure 3. Individuals 
living below or living right at the poverty line scored in the ‘basic’ range. There 
was a positive correlation with health literacy score and percentage living above 
the poverty level, Table 3 (“The Health Literacy of America’s Adults,” 2006).  
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Table 3. Health Literacy and Poverty Threshold. Illustrating the average health 
literacy scores as they related to socioeconomic status. Table taken from “The 
Health Literacy of America’s Adults,” 2006. 
 
It must be taken into consideration that these results are merely 
descriptive, thus causal influences cannot be drawn from the observations (“The 
Health Literacy of America’s Adults,” 2006). In some studies that will be reviewed 
here, a relationship between health literacy and health outcomes was only 
demonstrated after controlling for other demographic factors. Therefore, while 
socioeconomic, race and sex interplay with literacy levels, the relationship 
between these factors is complicated.  
Measuring Health Literacy:  
 Assessing health literacy includes evaluation of previous knowledge, 
reading ability, comprehension skills and other factors. Furthermore, the 
evaluation methods are complex. The following are tools developed from 
methods that assessed literacy.  
Rapid Estimate of Adult Literacy in Medicine (REALM):  
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The original Rapid Estimate of Adult Literacy in Medicine (REALM) 
correlated well with other literacy tools and measurements (Murphy, Davis, Long, 
Jackson, & Decker, 1993). The utility of this tool was to rapidly screen patients 
for low reading levels in the clinic, allowing health care professionals to identify 
patients that needed extra support to interpret information. Upon the request of 
many individuals within the health care field, this same team of researchers 
created a shorter version of the 125 word test and produced a 66 word revised 
REALM (Davis et al., 1993). The shortened version was found to correlate well 
with all of the other tools to date and since it is efficient, is used frequently. Davis 
and team found that the shortened REALM was particularly useful in detecting a 
reading level below the ninth grade (Davis et al., 1993). A version suited to 
adolescents, REALM-Teen is also well established and proven to be in 
accordance with the others (Davis, Wolf, et al., 2006). 
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Figure 4. Questions on REALM. Patients are asked to read each word out loud 
to the person administering the test. Correctly pronounced words are scored with 
a (+) and incorrectly pronounced or words not attempted are marked with a (-). 
Patients move through the lists from 1 until they finish or the words become too 
difficult. A raw score is generated and compared to a grade equivalent chart, not 
shown. Figure taken from Murphy et al 1993.  
 
In applying REALM, the patient is asked to read each of the words from 
the lists in Figure 4 starting with list 1 and moving through the increasingly 
difficult lists. The examiner records responses on an individual test form. The raw 
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score from REALM is converted into an estimated grade range. Since REALM 
was a new tool, comparing scores to well-established literacy assessment tools 
established validity. Table 4 shows the correlation between REALM and other 
word recognition tests. 
 
Table 4. Validity of REALM. This table shows correlations between the REALM 
and other established literacy tests. Figure taken from Murphy et al. 1993  
 
 
The Wide Range Achievement Test Revised (WRAT-R), also referred to 
as WRAT-3, is a standardized tool used nationally to test the literacy of patients 
between the ages of 5 and 74 (Davis, Michielutte, Askov, Williams, & Weiss, 
1998). It takes 3-5 minutes to administer and score, making it extremely efficient 
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in the health care setting. WRAT-3 requires patients to read 15 letters of the 
alphabet and pronounce 42 words out loud. Unlike REALM, it does not focus on 
words specific to the medical realm and includes many words above a 9th grade 
level (Davis et al., 1998). Since REALM correlates highly with WRAT-R, a test 
that has proven validity over time, it helps establish REALM as a useful tool.  
The Slosson Oral Reading Test-Revised (SORT-R) is another widely used 
reading comprehension test that was restandardized in 1990 and has shown high 
test-retest reliability and validity over time (Davis et al., 1998). SORT-R is 
designed for individuals over the age of 4 and takes 5-10 minutes to administer. 
This test differs from the others because it has 10 lists of 20 words stratified by 
grade level, from kindergarten to high school. The subject progresses through 
each list and if they mispronounce one word, they must move back to the 
previous list (Davis et al., 1998). Ultimately, SORT-R offers grade equivalents for 
each subject’s reading level.  
Analysis was done confirming a high correlation between scores on 
REALM and SORT-R, again adding to the validity of the former (Murphy et al., 
1993). REALM grade ranges were derived from a comparison with raw scores 
and SORT-R grade estimates. REALM grade estimates are important because 
they add practicality by alerting health care professionals of patient needs based 
on their grade estimate. Table 5 shows the practical implications of each grade 
range. 
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Table 5. REALM Grade Range and Practicality. Subjects’ grade ranges are 
determined from their raw score on REALM. Ranges are noted in each patient’s 
chart and have implications for physicians about what each patient requires for 
treatment. Table taken from Murphy et at 1993. 
 
 21 
 
 
Word recognition tests such as REALM and SORT-R are used based on 
the assumption that if patients have a problem with reading, they will have a 
problem with comprehension because it involves a higher order skill (Davis et al., 
1998).  A major weakness of REALM, however, is the lack of comprehension 
needed because patients are merely reading words out loud. This test is merely 
able to alert health care professionals to patients who cannot read and must 
receive entirely oral directions, or to identify patients who might need more 
thorough literacy testing.  
The Test of Functional Health Literacy in Adults (TOFHLA): 
Parker and team realized the lack of an instrument to measure functional 
health literacy (Parker, Baker, Williams, & Nurss, 1995) and the Test of 
Functional Health Literacy in Adults (TOFHLA) was developed to solve this 
problem. In comparison to REALM, a word recognition test, TOFHLA focuses on 
comprehension (Davis et al., 1998). Content is based on material commonly 
seen in the health care setting. The test consists of a 17-item numerical test, 
Figure 5, and a 50-item reading comprehension test, Figure 6. The reading 
excerpts come from the Medicaid application package and from informed 
consent forms. The numerical tests range from reading real pill bottles and 
interpreting blood glucose levels, to obtaining financial assistance (Parker et al., 
1995).  
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FIGURE 5. Numeracy Example on TOFHLA. An example of a prompt on the 
numeracy portion of TOFHLA to address clinic and financial information. This 
figure is followed by a question proposing a scenario and inquiring whether or not 
the hypothetical family would have to pay for health care at this clinic. Figure 
taken from the Institute of Medicines Health Literacy: A Prescription to End 
Confusion, 2004.   
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Figure 6. Reading Comprehension on TOFHLA. Patients are asked which 
words make sense to fit in the blanks based on instructions or things they have 
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seen around the hospital. Figure taken from the Institute of Medicines Health 
Literacy: A Prescription to End Confusion, 2004. 
 
Administration of TOFHLA takes approximately 22 minutes. Patients 
receive points for questions they answered correctly to receive a raw score out of 
100. Based on this raw score, patients are stratified into three levels: inadequate, 
marginal, and adequate (Parker et al., 1995). Each level corresponds to different 
functional abilities to deal with material commonly encountered in clinical 
situations. Scores on TOFHLA correlated well with scores on REALM, supporting 
its validity in determining health literacy (Parker et al., 1995). 
Similar to the progression of REALM, a shorter and more efficient version 
of TOFHLA was created. The short TOFHLA (S-TOFHLA) was developed by 
reducing the original numeracy items from 17 to 4 with 28 possible points, and 
prose passages from 3 to 2 with 72 possible points (Baker, Williams, Parker, 
Gazmararian, & Nurss, 1999). Baker and colleagues were able to adjust the time 
from 22 minutes to 12 minutes. S-TOFHLA uses the same scoring system as the 
original and stratifies patients into the original categories: inadequate (score of 0-
53), marginal (score of 54-66), and adequate (score of 67-100) (Baker et al., 
1999). Examination through experimentation, showed that the results from S-
TOFHLA correlated well with measurements from TOFHLA and REALM, 
illustrating the usefulness and validity of this measurement tool (Baker et al., 
1999). Table 6 shows the association between S-TOFHLA raw scores and levels 
and REALM raw scores.  
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Table 6. Comparison of TOFHLA-S Scores and REALM Scores. Illustrates 
the correlation of patients’ scores from REALM and S-TOFHLA are illustrated 
and suggest that TOFHLA-S is a good tool to measure functional health literacy. 
Table taken from Baker et al. 1999.  
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Although these instruments have been extensively tested and show good 
efficacy and validity, they fail to capture the full spectrum of health literacy. 
Overall, they provide a valid representation of print literacy within the concept of 
health but they lack measurement of the many other skills within this realm 
(Institute of Medicine (U.S.), 2004) 
Health Literacy in Pediatrics:  
 Considering a pediatric perspective of this topic brings in new challenges 
and factors. Experience in the ambulatory pediatric clinic at a public hospital like 
BMC illustrates the importance of future research in this area. Society has made 
advances in providing resources for parents and families with low socioeconomic 
status, evident at BMC. For example, parents in pediatrics are provided with 
information to help register their children in the Boston Public School system. 
The National Action Plan’s 3rd goal, depicted in Table 1, suggests that health 
information be introduced into school curriculum and through increased 
exposure, will improve the health literacy of children. However, younger pediatric 
patients are completely under the influence of their caregiver’s health literacy so 
there must be support at the parent’s level also. 
  Investigating and establishing the relationship between caregiver literacy 
and pediatric health outcomes is necessary to advance this field and to 
determine what types of interventions will be beneficial. In 2000, Darren DeWalt 
and Ashley Hink completed a literature search to find all studies that investigated 
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this relationship. Rather than focusing solely on disease outcomes, DeWalt and 
Hink included knowledge, behaviors, and use of health care resources in their 
definition of health outcomes (DeWalt & Hink, 2009). The motivation for the 
cohesive literature review, on par with the idea behind this thesis, was the 
observation that low adult literacy is related to increased adverse outcomes for 
adults but the relationship with child health outcomes is not well studied (Sanders 
et al., 2007).  
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Table 7. Literature Search Results. Darren DeWalt and Ashley Hink’s results 
from a literature search to find all articles concerning parent and child health 
literacy and childhood health outcomes. Table taken from DeWalt & Hink 2009. 
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The majority of the studies reviewed in this search utilized REALM and 
TOFHLA to measure caregiver health literacy level and some studies also 
measured the patient’s level of health literacy. All studies were published 
between 1980 and 2008. These papers addressed at least one health outcome 
directly, were conducted in developed countries and included more than 10 
subjects (DeWalt & Hink, 2009). The limited amount of papers found through 
DeWalt and Hink’s extensive literature search illustrates that there is work to be 
done. 
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PRESENTATION OF PUBLISHED RESULTS 
 As described above, DeWalt and Hink compiled a list of current studies 
examining pediatric health outcomes, illustrated in Table 7. Through exploration 
of these observational experiments, a conclusion about the impact of low health 
literacy on childhood health outcomes can be made.  
 The studies presented in this thesis used health literacy as the 
independent variable and measured different dependent variables. Assuming 
that the lack of caregiver knowledge would lead to worse outcomes in pediatric 
patients, most researchers evaluated knowledge through questionnaires and 
surveys (Cho, Plunkett, Wolf, Simon, & Grobman, 2007; Davis, Fredrickson, et 
al., 1996; Davis, et al., 2006; Yin, Dreyer, Foltin, van Schaick, & Mendelsohn, 
2007). Three studies evaluated diseases: adverse outcomes for asthmatics, 
glycemic control in diabetics, and psychological status in mental health patients 
(DeWalt, Dilling, Rosenthal, & Pignone, 2007; Ross, Frier, Kelnar, & Deary, 
2001; Zaslow, Hair, Dion, Ahluwalia, & Sargent, 2001). Finally, one study 
examined breast-feeding practices (Kaufman, Skipper, Small, Terry, & McGrew, 
2001). All of these dependent variables were considered to affect pediatric health 
outcomes.  
Association of Low Health Illiteracy and Health Outcomes:  
Dependent Variable- Health Knowledge: 
The National Childhood Vaccine Injury Act of 1986 requires that health 
care professionals provide caregivers with informational pamphlets before they 
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administer vaccinations to children (Davis et al., 1996). The pamphlets must 
either be distributed by the Center for Disease Control (CDC) or must meet strict 
requirements defined by the Act. Davis and his team wanted to develop a 
simplified version of the CDC’s information because they thought that the 
pamphlets were lengthy and written above the literacy level of many of the 
caregivers. Davis et al hypothesized that the simplified pamphlet would increase 
patient knowledge of the polio vaccination (Davis et al., 1996). They team hoped 
to demonstrate the utility of a shorter and simpler pamphlet that included 
instructional graphics and, in comparison to the CDC pamphlet, was written at a 
lower grade level (Davis et al., 1996).  
 Davis et al used REALM to measure health literacy (Davis et al., 1996). Of 
the 522 subjects enrolled, 47% were reading below a ninth grade level and 20% 
below a seventh grade level. Illustrated in Figure 7, there were also more 
individuals with a lower REALM score in public clinics than private clinics.  
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Figure 7. REALM Reading Grade Level. Patient stratification by health literacy 
reading level in private vs. public clinics. Figure taken from Davis et al., 1996.  
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Figure 8. Pamphlet Improvement Assessment. Percent scores on a 
vaccination test after patients received the original pamphlet and a more basic 
and illustrated pamphlet. Scores improved with the adapted pamphlet across all 
levels of literacy. Figure taken from Davis et al., 1996.  
 
Davis’ team found that simplifying the pamphlet improved comprehension, 
Figure 8 (Davis et al., 1996). Caregivers across all literacy levels in public and 
private clinics, even those that adequately comprehended the CDC pamphlet, 
preferred the simple pamphlet. This finding illustrates that creating information to 
target an audience with lower literacy could potentially benefit all caregivers and 
patients.  
A patient’s health literacy becomes more important as children move into 
adolescence and assume responsibility of their health. Knowledge and literacy 
are important when related to oral contraceptive pill (OCP) use. In 2006, Davis 
and colleagues investigated the relationship between health literacy, OCP 
knowledge, and OCP use at a southern public hospital (Davis, Fredrickson, et al., 
2006). The study had 400 subjects ranging in age from 11 to 41 with varied 
sexual experiences. REALM was used to measure health literacy. For the 
purpose of this thesis, focus is on the younger patients in this study. Although 
most patients indicated they had sufficient knowledge of OCP use, testing 
through open ended questions showed that knowledge was poor (Davis, 
Fredrickson, et al., 2006).  
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Table 8. OCP Knowledge. The number of patients stratified by reading level that 
understand certain aspects of contraception. Table taken from Davis et al., 2006.  
 
 
When segmented into literacy levels, this study demonstrated improved 
knowledge of OCPs with improved literacy, Table 8. Although a clear and direct 
correlation between low literacy and lack of knowledge was not found, Davis and 
team concluded that overall knowledge was poor regardless (Davis, Fredrickson, 
et al., 2006, p. 20). They stressed that interventions must be created with health 
literacy in mind to ensure patient comprehension and improve overall knowledge 
of OCP use.  
Cho et al’s study in 2007 also used patient knowledge as the outcome 
measure (Cho et al., 2007). Through a prospective and observational study 
knowledge of prenatal screening tests was assessed using a Maternal Serum 
Screen Knowledge Questionnaire. Evaluated by REALM, 38% of the 101 
pregnant women surveyed had low health literacy (Cho et al., 2007). The 
questionnaire illustrated that patients with low health literacy were more likely to 
demonstrate inadequate understanding of screening tests for fetal aneuploidy 
and neural tube defects than patients with higher health literacy. Cho et al’s 
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prenatal study is important for this thesis because these infants will become 
pediatric patients and will be influenced by their parents’ level of knowledge.  
In addition to establishing health literacy levels, Cho et al recorded the 
education level of patients (Cho et al., 2007). Results illustrated low health 
literacy as a more specific and sensitive indicator of patient knowledge than 
education level (Cho et al., 2007). Meaning, between low health literacy and an 
elementary education level, the former was a better predictor of a patient that 
misunderstood prenatal screening tests.  
All patients in Cho et al’s study received standard, individual counseling 
on screening tests for aneuploidy and neural tube defects from their physicians 
(Cho et al., 2007). Despite this counseling, many patients demonstrated 
inadequate understanding of the basic principles of these tests (Cho et al., 2007). 
This demonstrated that counseling methods across all levels of literacy needed 
to be adjusted to increase patient knowledge.  
 Although Cho et al’s study illustrates many important points, there are 
weaknesses (Cho et al., 2007). Most of the limited patient population in the 
residency clinic had low income status. This could have biased the health literacy 
scores, therefore Cho’s research may not be easily generalized to a larger 
population. In addition, all patients were required to have basic counseling but 
the physician-patient interactions were not recorded so quality control could be a 
point of weakness (Cho et al., 2007). This team concluded that low literacy leads 
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to lack of knowledge and that required health literacy screening, as part of the 
physicians initial assessment could potentially benefit patients.  
In 2007, Shonna Yin and colleagues used TOFHLA or S-TOFHLA to 
determine health literacy levels of their subjects and explored how this factor 
related to medication dosing knowledge and use of dosing tools (Yin et al., 
2007). This team hypothesized that parents with low health literacy would be 
more likely to use non-standardized dosing tools and would not know that the 
dose of medication is dependent on the child’s weight. In addition to health 
literacy as the main independent variable, this team collected information about 
sociodemographics as possible cofactors (Yin et al., 2007).  
 The use of nonstandardized liquid dosing tools has been associated with 
medication administration errors and adverse outcomes for pediatric patients (Yin 
et al., 2007). In the unadjusted analyses of Yin et al’s research, inadequate or 
marginal health literacy was associated with greater use of nonstandardized 
dosing tools, 34.7%, when compared to caregivers with adequate health literacy, 
19.2% (Yin et al., 2007). Caregivers with inadequate or marginal literacy were 
also more likely to be unaware of weight dosing, 85.3%, when compared to the 
adequate group, 61.2% (Yin et al., 2007). In addition to low health literacy, other 
sociodemographic factors studied including: birthplace outside of the United 
States, a primary language other than English, and an education level less than 
high school, were also illustrated as risk factors for medication dosing errors (Yin 
et al., 2007).  
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Dependent Variable- Health Behavior: 
 Rather than using questionnaires to prospectively test for health 
knowledge, Holly Kaufman and her team of researchers retrospectively 
examined how health literacy related to a specific healthy behavior (Kaufman et 
al., 2001). The behavior measured as the dependent variable was whether or not 
mothers exclusively breast-fed their infants during the early post-partum period. 
Breast-feeding has many health, nutritional, and psychological benefits for infants 
(Kaufman et al., 2001). Kaufman et al. recognized declining breast-feeding rates 
in the United States as a public health concern because parents are often left to 
educate themselves about the practice and benefits of breast-feeding through 
information available at clinics (Kaufman et al., 2001).  
Table 9. Literacy and Breast Feeding. The difference in the number of mothers 
that breast-fed versus did not breast-feed in the early post-partum period, first 2 
months of life, separated by literacy level. Table taken from Kaufman et al., 2001.  
 
REALM was used in Kaufman et al’s study to determine the health literacy 
of mothers (Kaufman et al., 2001). A statistically significant association, shown in 
Table 9, was found between literacy level and the dependent variable. Mothers 
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who had a high health literacy level were more likely to have exclusively breast-
fed their infants for the early post-partum period in comparison to mothers who 
had lower health literacy in the subject pool (Kaufman et al., 2001).  
Kaufman et al concluded that these results illustrated the need for simpler 
health education materials (Kaufman et al., 2001). Furthermore, they expected 
that the utility of pamphlets could be improved with illustrations suggesting that 
improving the informational materials by considering the health literacy of the 
audience will provide better health outcomes for infants.  
Dependent Variable- Disease Outcome: 
In general, research examining the impact of health literacy on outcomes 
for specific diseases is limited. Furthermore, there are even fewer articles that 
measure parental literacy and compare it to disease outcomes in children. 
Asthma is increasing in prevalence and is the most common chronic condition in 
children (DeWalt et al., 2007). DeWalt et al’s study was the first to explore 
childhood health literacy and asthma. Low literacy is associated with a lower 
quality of life in adult asthmatics and in 2007, Darren DeWalt and his team of 
researchers predicted that this relationship would exist for children also. They 
thought this relationship would hold irrespective of other factors like 
socioeconomic status, asthma severity and race (DeWalt et al., 2007).  
 In DeWalt’s retrospective asthma study of 150 subjects, health literacy of 
caregivers was measured using REALM (DeWalt et al., 2007). Of this sample, 
24% of caregivers were found to have low literacy scores, defined as a reading 
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level below the 9th grade. Pediatric patients of these parents were more likely to 
have moderate or severely persistent asthma in comparison to a highly likelihood 
of mild asthma in children of parents with greater health literacy (DeWalt et al., 
2007). Illustrated by Table 10, the group of patients with parents found to have 
low literacy had more visits to the emergency department and more absent days 
from school due to asthma. Patients in this group also used albuterol inhalers 
more frequently, a behavior that has generated ample research because it may 
increase asthma related morbidity and mortality (Dennis et al., 2000). 
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Table 10. Asthma and Demographics. An illustration of the health outcomes of 
pediatric asthmatic patients and relationship to literacy, education, outcome and 
race. Table taken from DeWalt et al., 2007.  
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In addition to asthma, diabetes is a common chronic disease in children 
and requires family support and attention. In 2001, Ross et al explored the 
relationship between health literacy and glycemic control in children with Type 1 
Diabetes (Ross et al., 2001). Rather than using REALM or TOFHLA, this team of 
researchers used WRAT-R and referred to the independent variable as 
intelligence not health literacy. However, as illustrated in the background 
information section of this thesis, there is a strong correlation between WRAT-R 
and REALM and intelligence is one of the skills and abilities included in health 
literacy (Institute of Medicine (U.S.), 2004). Therefore, this study can be 
considered amongst the others in this thesis.  
Ross et al’s study assessed child intelligence in addition to parental 
intelligence as an independent variable. While there is was no association 
between patient intelligence and glycemic control in Type I diabetics, Ross et al 
did find that low parental intelligence related to worse glycemic control (Ross et 
al., 2001). This finding could suggest that, in patients ranging in age from 5-17 
years, parent intelligence exerts a more powerful influence than child intelligence 
on diabetic management. 
In Baker’s conceptualization of health literacy, Figure 1, the complexity of 
health information, cultural norms and barriers to change are all important factors 
in the consideration of an individual’s ability to interpret health related information 
(Baker, 2006). Psychological diseases are important to the discussion of health 
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literacy because mental health is a complex topic that is not well understood 
(Corrigan, 2000). Additionally, the social stigma that can be associated with 
mental health often leads to undiagnosed illness or a lack of treatment. The 
interventions and treatment for pediatric psychological diseases can also be 
more complex and elaborate than treatment of other chronic diseases, like 
asthma, increasing the importance of a caregiver’s health literacy. A study from 
Zaslow et al investigated the effect of maternal mental health and maternal 
literacy on childhood development (Zaslow et al., 2001).  
In comparison to the rest of the literature, Zaslow et al’s study is complex, 
uses different evaluation tools and a dissimilar research design (Zaslow et al., 
2001). Mothers spent allotted times interacting with children when an examiner 
was present with a video recorder. The mental state of mothers was determined 
by a self-evaluation questionnaire before these interactive periods. During this 
period, mothers were given tasks to teach their children. As a dependent 
variable, childhood development was evaluated based on the examiner’s 
interpretation of how the mother taught each task.      
Despite the fact that Zaslow et al’s study was dissimilar in experimental 
design, conclusions that pertain to this thesis can be drawn. For childhood 
development, maternal depressive symptoms were a risk factor especially in 
cases where maternal literacy was low (Zaslow et al., 2001). From the results 
Zaslow et al expected that, even in the presence of maternal depressive 
symptoms, childhood development could be protected by a higher maternal 
 43 
 
literacy. Although the relationship is complicated and the mechanism is unknown, 
Zaslow et al’s results illustrate how health literacy is a factor in childhood 
development health.  
No Association Between Low Health Illiteracy and Health Outcomes:  
Dependent Variable-Knowledge:  
A review carried out by Rachel Moon and colleagues examined the level 
of knowledge parents had about their children’s diagnoses and the parental 
ability to follow prescribed treatment for their children (Moon, Cheng, Patel, 
Baumhaft, & Scheidt, 1998). They hypothesized that parental illiteracy would 
have negative outcomes on child health (Moon et al., 1998). Assessed by 
REALM, 1.9% of parents fell into an ‘illiterate’ category indicating that these 
parents read at, or below, a 3rd grade level. The ‘functionally illiterate’ category, 
meaning parents read at, or below, a 6th grade level, included 7.6% of parents 
(Moon et al., 1998). Parental understanding and knowledge in this study was 
evaluated by a questionnaire administered by telephone. Parents were asked to 
describe their child’s diagnosis, the prescribed medication, the directions on 
administering that medication, and what the medication was used for.  
Moon et al did not find a relationship between parental health literacy and 
understanding of child medical conditions or their ability to follow instructions to 
treat their children (Moon et al., 1998). In light of the fact that many other studies 
in this field show a relationship between literacy and health outcomes, Moon and 
colleagues discussed possible reasons for their results. They identified that their 
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questions might not have been intricate enough to detect small differences in 
knowledge (Moon et al., 1998). While the lack of correlation suggests that health 
illiteracy was not a risk factor for inadequate knowledge, Moon et al illustrated 
that there was an overall lack of knowledge across all literacy levels (Moon et al., 
1998). This result shows the need for better communication between physicians 
and families regardless of literacy level (Moon et al., 1998).  
Dependent Variable-Health Care Use:  
In 2007, Sanders, Thompson and Wilkinson used S-TOFHLA to assess 
health literacy and evaluated child health care use as the dependent variable 
(Sanders et al., 2007). Child health care use was determined by retrospectively 
examining electronic databases for visits to all inpatient and outpatient units at an 
urban hospital in Florida. Of the 290 subjects enrolled, 20% of caregivers had 
limited health literacy, 18.1% had inadequate health literacy and 4.7% had 
marginal health literacy (Sanders et al., 2007). An association between low 
caregiver health literacy and increased child health care visits was found but it 
was not statistically significant (Sanders et al., 2007).  
In light of the strong association repeatedly found between adult health 
care use and adult health literacy in other studies, Sanders and team discussed 
possibilities for their counter results (Sanders et al., 2007). They thought that 
community support could be the reason for the lack of correlation between low 
parent literacy and child health. Sanders et al. suggested that when parents are 
confronted with their children’s health issues, they may seek more advice from 
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other members of their community in comparison to dealing with their own health 
issues, compensating for the parents own health literacy in the care of the child 
(Sanders et al., 2007). 
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DISCUSSION 
Health literacy is a new area of research presenting opportunities and 
schallenges to improve and overcome. Review of the existing literature illustrates 
that low health literacy of caregivers generally corresponds to unfavorable health 
outcomes in pediatric patients. Advancing the depth and understanding of this 
relationship, through research, will help develop interventions that can be 
enacted to promote healthy lifestyles and effective health care for children.  
Discussion about the future of health literacy research and interventions 
are within the greater scope of health care equality and disparity. The obstacles 
to increasing the understanding of health literacy are trivial in comparison to the 
challenges that the health care field faces in trying to remedy illiteracy. 
Observational studies will illuminate problems of low health literacy and the 
question of what to do with that information will remain if changes are not made.  
Interventions implemented in the past, at the level of health policy, have 
shortcomings because of foundational problems, at the level of the individual. To 
ensure that interventions fulfill their potential, policies put in place to improve 
access to and quality of care must be matched with policies to support an 
individual’s capacity to use that care effectively (“WHO | Track 2: Health literacy 
and health behaviour,” 2013). By creating interventions that support multiple 
levels, there is a better chance a progress towards reducing health disparities 
overall.    
Overcoming the Challenges: 
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 An entirely cohesive definition of health literacy must be established and 
used by all teams of researchers. Primary definitions were heavily based on 
general literacy. These definitions progressed to incorporate the health care 
context and the functional skills established by the HHS. The inclusion of a 
higher level of conceptual thinking and cognition needed to make decisions and 
act are strengths of the functional definition (Speros, 2005). However, this 
definition limits the concept of health literacy to the individual when, as previously 
mentioned, the health context plays an important role also. Since this is an 
incredibly complex topic, settling on one definition will be difficult. Progress 
towards this goal can be made if discussion is facilitated. Collaboration between 
the teams of researchers that have looked in depth at health literacy and 
examination of the strengths and weaknesses of different definitions will also 
help make advances towards a cohesive definition. 
 In order to create interventions and progress policies, there must be a 
better understanding of exactly what skills need to be improved (S. Dennis et al., 
2012). A better evaluation tool is necessary to identify these specific skills. The 
measurement tool must be able to assess reading ability, comprehension, word 
recognition, number literacy and higher order skills like integration and operation. 
There cannot be a standard for measurement and assessment of health literacy 
without a precise definition. Once a cohesive definition is established, it will 
illustrate how REALM and TOFHLA can be improved upon.  
Future Considerations and Directions: 
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Although they are intimately related, health literacy and literacy in general 
have been established as two different concepts. The former adapts the idea of 
literacy by placing a highlight on functionality and the health care system as a 
context. Reach Out and Read (ROR) is an established, non-profit organization 
that runs programs throughout the United States. ROR has proven to be effective 
in improving the literacy of pediatric patients and families. By using the ROR 
model as a scaffold, an intervention designed to combat health literacy could 
promote healthier lifestyles for children.  
Reach Out and Read Model: 
 ROR capitalizes on the unique relationship between medical care 
providers and parents to develop reading skills in children (“About Us | Reach 
Out and Read,” 2012). ROR uses the hospital as a forum and opportunity to 
intervene and provide children with early exposure to reading materials. Reading 
ability in children includes foundational skills that provide the base for educational 
development and acquisition of these skills depend on early exposure (Leseman 
& De Jong, 1998). Studies have shown that children with more literacy 
experiences at home have better vocabulary, increased conceptual knowledge, 
and language comprehension skills (Leseman & De Jong, 1998). Additionally, 
cooperation and interaction with books at home can help support positive 
relationships and emotional bonds between parents and children (Leseman & De 
Jong, 1998).  
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Children of underserved families experience less interactions with their 
parents through books than more advantaged families (Needlman R, 1991). To 
help address this disparity, ROR includes three components: volunteers read 
aloud to children coming into the clinic, pediatricians provided counseling for 
families on the importance of literacy, and books were distributed (Needlman R, 
1991). The combined support from volunteers and health care professionals 
promote reading as an interactive activity, ultimately providing the opportunity to 
foster stronger relationships within the home.  
 Needleman et al addressed the clinical effectiveness of the ROR strategy 
to combat literacy problems (Needlman R, 1991). The study found that the ROR 
program reduced the level of illiteracy among pediatric patients. Overall, 
Needleman’s paper supported the fact that simple interventions are very useful 
when administered within pediatric primary care settings. Furthermore, this paper 
illustrated the importance of the role physicians’ play in advocating and rectifying 
the problem of literacy. Lastly, comments from this study highlighted the 
usefulness of administering interventions that overlap education and medicine.  
At the foundation of the ROR program is the reality that this intervention 
works from a grass roots level. The various benefits generated by the ROR 
program foreshadow the possibilities for what health literacy interventions could 
become. The established relationship between low health literacy and 
unfavorable pediatric outcomes begs for an intervention that offers what ROR 
offered to illiterate youth.   
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An intervention for health literacy modeled after ROR would have similar 
components but be opposite in directionality. For example, a pediatrician’s first 
interaction with an infant is an opportunity for early exposure at the level of the 
parent. Doctor’s appointments provide encounters with parents and opportunities 
to give resources and information. Parents will benefit from having the 
information and patients will benefit from more informed caregivers.   
Physicians and healthcare professionals would need to be trained to 
administer health literacy measures and be taught how to detect a discrepancy 
between the patient and family’s ability to interpret the care they are providing. 
Furthermore, volunteers could be trained to moderate discussion in small 
communities about health issues that pertain to each neighborhood’s 
demographics. Lastly, the health literacy resources and information could be 
written at a lower grade level with more illustrations to adjust to the audience and 
would need to be distributed within pediatric primary care clinics.  
A community discussion group or support group to facilitate an open 
discourse on health literacy and health issues would also be an ideal component. 
A supportive environment would show patients that many of their peers also 
misunderstand information presented in the medical context and they would be 
more likely to ask for help from their physicians or other health care providers.  
Conclusion:  
 This thesis explored the relationship between parental health literacy and 
pediatric health outcomes revealing that, on a variety of levels, low literacy 
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correlates with more adverse health outcomes. While the number of studies on 
this issue are limited, they provide a solid framework for future research. As 
discussed above, there are many obstacles to address currently and more 
challenges will be faced as the field continues to gain momentum.  
 Agreeing upon a cohesive definition and establishing a gold standard for 
measuring health literacy are only two of the existing problems. In the greater 
scope of the health care system, policy issues are at the intersection of health 
and education and failing to address these concerns now will exacerbate the 
existing disparities in care delivery (Ruth M. Parker, Ratzan, & Lurie, 2003). 
Thus, current policy debates must incorporate health literacy at the forefront of 
discussion. The next steps will be deciding what to do to rectify these issues. 
Fortunately, existing interventions like ROR provide a solid framework and 
scaffolding for this field to construct useful and effective interventions. If 
implemented, such programs will improve the health literacy of parents and 
create sustainable and meaningful changes in the health outcomes of pediatric 
patients.    
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